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(j = 1, …, r) are given functions satisfying suitable assumptions; E is a Banach space with 
norm || · ||, x0 ∈ E, ck ≠ 0, (k = 1, …, p) and p, r ∈ .
If  c
k
 ≠  0,  (k  =  1, …,  p),  then  the  results  of  the  paper  can  be  applied  in  kinematics 
to  determine  the  evolution  t → u(t)  of  the  location  of  a  physical  object  for  which  we  
do not  know  the  positions u(t0), u(t1), …, u(tp),  but we know  that  the  nonlocal  condition  
(1.2) holds.
The paper bases on books [3–4] and on papers [1–2].
2. Theorems about the existence and uniqueness of a classical solution
By X we denote the Banach space C(I, E), where I = [t0, t0 + T] with the standard norm 
|| · ||X. So
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.  A function u ∈ X, satisfying the integral equation
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(ii)  u' (t) = f (t, u(t), u(a
1
(t)), …, u(ar(t))) for t ∈ I,
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Theorem 2.1. Suppose that f : I × E r+1 → E, a
j











 u t u t f u u a u a d t I
t
t
r( ) ( ) ( , ( ), ( ( )), , ( ( ))) , .= + ∈∫0 1
0
τ τ τ τ τ   (2.2)
From (2.2),
 u t u t f u u a u a d k pk r
t
tk
( ) ( ) ( , ( ), ( ( )), , ( ( ))) , ( , , ).= + =0 1 1
0
τ τ τ τ τ ∫   (2.3)
By (1.2) and (2.3),
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From  (2.2)  and  (2.5),  we  obtain  that  u  is  a  mild  solution  of  the  nonlocal  problem  
(1.1)–(1.2). The proof of Theorem 2.1 is complete.
Theorem 2.2. Suppose  that  f ∈ C(I × E r+1), a
j









If u  is  a mild  solution  of  the  nonlocal  problem  (1.1)–(1.2),  then u  is  a  classical  solution  
of this problem.
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Theorem 2.3. Suppose that f ∈ C(I × E r+1, E), a
j















 ∈ C(I, I) (j = 1, …, r), f : I × E r+1 → E is continuous with respect to the first variable 
on I and there is L > 0 such that
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 u0(t) = x0        for        t ∈ I  (2.9)
and
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 A : X → X.  (2.12)
Now, we will show that A is a contraction on X. For this purpose observe that
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M f w w a w a w X Ir: sup ( , ( ), ( ( )), , ( ( ))) : , .= ∈ ∈{ }τ τ τ τ τ1 
Next, assume that
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u u t t I
n n∗ →∞
= ∈(t) : lim ( ) .for
Since un tends uniformly to u∗  on I then, by (2.9), (2.10) and (2.8), u∗  is a classical solution 
to the nonlocal problem (1.1)–(1.2) on I. But, from the first part of the thesis of Theorem 2.4, 
we know that there exists only one classical solution u to the nonlocal problem (1.1)–(1.2) 
on I. So,  u u∗ =  on I.
The proof of Theorem 2.4 is complete.
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